Introduction
The polytene chromosomes of larval salivary glands of Drosophila melanogaster react to the steroid hormone ecdysone in a characteristic way. When salivary glands of intermoult third instar larval glands are exposed to hormone, either in vivo or in vitro, a characteristic sequential pattern of puffing is induced (Ashburner, 1971 (Ashburner, , 1972 see Clever, 1961 ; Berendes, 1967 ; Panitz, Wobus, and Serfling, 1972 ; for studies on other species). During normal development their developmental history includes periodic exposure to the hormone ecdysone taking place at each moult cycle. We were interested in determining whether this normal developmental history was a prerequisite for the response of salivary gland chromosomes to ecdysone. To bypass this history we have allowed the salivary glands to develop in an adult environment which, we assume, lacks ecdysone (Shaaya,0and Karlson, 1965; however see 5~Sthiger and Oberlander, 1967) .
Materials and Methods
First instar larvae of the Canton-S stock of D. melanogaster were taken immediately after hatching from eggs and dissected in either Beeker's Ringer type solution (Becker, 1959) or in culture medium (see below). From anterior thirds of first instar larvae the brain and closely adhering ring gland were removed and the remaining larval fragments were implanted into the abdomens of adult non-virgin 2-3 day old Canton-S females. The implants were cultured for 12-13 days, at 25~ in their adult hosts. The implants were then removed from the adult host, the cuticular material dissected off and discarded, and the salivary glands and adhering organs cultured in vitro in a defined medium for two or four hours. The medium was that used for the culture of larval salivary glands (Ashburner, 1972) and was Grace's Insect Tissue Culture Medium (Flow Laboratories) diluted 5:1 with 10% ethanol in distilled water, where appropriate fl-ecdysone (Rohto, lot 016) was added to a final concentration of 2.7 • 10 `5 M. After culture for 2 or 4 hours (at 21 ~ C) the implants were fixed in propionie acid: ethanol (1 : 3) and then stained with propionic-orccin-carmine.
A total of 44 implants was studied. Some either lacked visible salivary gland tissue or all gland cells were unsuited for scoring (see results).
Puffing activity was scored at puff sites 74EF and 75B by the measurement of the maximum diameter of the puff region and of an adjacent band (74A1.2) not involved in puffing activity. The ratio of puff: band diameter is taken as a measure of puffing activity (see Ashburner, 1972) . The chromosomes were measured with a filar ocular micrometer (10X Vickers) used with Zeiss 100X phase optics. 
Results and Discussion
The nuclear diameter of the salivary glands of first instar larvae at the time of transplantation is of the order of 2-4 ~ (Ross, 1939; Garcia-Bellido, 1965) . Salivary glands implanted into adult female hosts grow and many of their cells ~ttMn a nuclear size equivalent to, if not greater than, that of mature third instar larva] glands (>25~) (Gareia-Bellido, 1965; Staub, 1969) . On dissection it is clear that some glands are full of a secretion although we do not know whether this is of the same nature as the late larval secretion (see Lane et al., 1972) . Their nuclei present a range of sizes and phenotypes the most common of which are (i) nuclei of a varying size with "supereontracted" chromosomes which stain very heavily with orcein-carmine, and lack the normal clear banding pattern ( Fig. 1 d) ; (if) "supergiant" nuclei with very large, often very weakly staining, chromosomes ( Fig. 1 c) ; (iii) nuclei with chromosomes which have a morphology similar to that of third instar larval salivary gland chromosomes (Fig. 1 a, b) .
The supercontracted chromosomes are similar to those found in some lethal mutants of D. melanogaster (e.g. lethal tumorous larvae) or in various mutants of D. hydei (Kobel and van Breugel, 1967) . They resemble too chromosomes of other Diptera under pathological conditions (e.g. see Pavan and da Cunha, 1969) . The supergiant nuclei are similar to those found when larval (third instar) salivary glands are cultured in adult hosts (Iiadorn et at., 1963; Hadorn et al., 1964; Berendes and Holt, 1965; Staub, 1969) . Adult culture of glands from third instar larvae also leads to supereontracted chromosomes (Hadorn et al., 1963) .
All our puffing observations were made either on chromosomes with an approximately "normal" morphology or on snpergiant chromosomes. No reaction of the "supercontracted" chromosomes to ecdysone could be discerned.
At the end of the adult culture period the salivary gland chromosomes do show puffs, as Staub (1969) reported, but often at loci (e.g. 78E) not active during normal development. There are no puffs at the eedysone responsive sites 74EF and 75B (see also Fig. 14 of Stanb, 1969) . Glands cultured for two hours in the absence of hormone fail to develop puffs at these sites whilst in glands cultured in the presence of eedysone these puffs are induced.
Both the "normal" nuclei and supergiant nuclei react to eedysone, by the induction of large puffs at 74EF and 75B. The size of these puffs is not quite as large as those that would be induced by eedysone in intermoult third larval instar glands yet the reality of the induction cannot be doubted (Table 1) .
This table also includes the results of a smaller series of implants which retained their brain/ring gland complex. No puffing at 74EF or 75B was seen in these salivary glands after adult culture, but these puffs were induced on eedysone treatment.
Puffs 74EF and 75B are among the very first sites to react to ecdysone, both during normal development (Ashburner, 1967) and during experimental induction (Ashburner, 1972) . They begin to show a response within 5-10 rain of hormone treatment. We believe, therefore, that they are close to the "primary" site of action of the hormone. The fact that salivary glands that have undergone their postembryonic development in the adult abdomen of mated and fecund females still respond to the hormone in this characteristic manner clearly indicates that the normal developmental history of the gland is not required for the hormonal Ashburner, 1972) .
response. In the adult the salivary glands are not exposed to high ecdysoue titres and, on the other hand, they may be exposed to juvenile hormone titres that differ from those of larval development. We feel that this indicates that the glands programme their own response to ecdysone.
Similar conclusions have been drawn with respect to imaginal discs which have developed from their embryonic stage in adult abdomens and then transplanted into third instar larvae to pass through metamorphosis (IIadorn et al., 1968 ; see discussion in NSthiger, 1972) . Whether the competence of salivary gland chromosomes to respond to ecdysone after adult culture and the competence of imaginal discs to respond to the stimulus of metamorphosis after adult (tIadorn et al., 1968) or even larval (Mindek, 1972) culture are similar phenomena, in molecular terms, is not clear. Further studies are needed before we can say that in these insects, as is apparently the case in Amphibia (e.g. Tats, 1970) and the rat (Clark and Gorski, 1970) , the acquisition of competence is a consequence of the synthesis of specific hormone receptor proteins (see Emmerich (1970) for evidence of ecdysone receptor proteins in Drosophila salivary glands). In both of these latter examples, as in those cited from Drosophila, it is interesting, but perhaps not too surprising, that the aquisition of competence is independent of the hormone itself.
